The participation of lipid-linked oligosaccharide in synthesis of membrane glycoproteins.
Membrane preparations from hen oviduct catalyze the transfer of mannose from GDP-mannose into three components: mannosyl phosphoryl polyisoprenol, oligosaccharide-lipid, and glycoprotein. Eivence that mannosyl phosphoryl polyisoprenol serves as a mannosyl donor for synthesis of both oligosaccharide-lipid and glycoproteins was previously reported (Waechter, C.J., Lucas, J.J., and Lennarz, W.J. (1973) J. Biol. Chem. 248, 7570-7579). In this study the oligosaccharide-lipid has been isolated, and the oligosaccharide has been partially characterized. Based on paper chromatography the oligosaccharide chain contains 7 to 9 glycose units. The glycose at the reducing terminus is N-acetylglucosamine, whereas mannose is found at the nonreducing end. When UDP-N-acetyl[14C]glucosamine is incubated with oviduct membranes in the absence of GDP-mannose, a 14C-labeled chitobiosyl lipid, but little oligosaccharide-lipid is synthesized. When GDP-mannose is also present in the incubation mixture an oligosaccharide-lipid is formed containing N-acetyl[14C]glucosaminyl residues. This oligosaccharide-lipid is chromatographically identical with the [14C]mannose-containing oligosaccharide-lipid isolated in the earlier study cited above. When the N-acetyl[14C]glucosamine-oligosaccharide released from the oligosaccharide-lipid by mild acid is treated with partially purified alpha-mannosidase the major radioactive product is [14C]chitobiose. Evidence that the [14C]mannose-containing oligosaccharide-lipid serves as an oligosaccharide donor for glycoprotein synthesis was obtained by incubation of partially purified oligosaccharide-lipid with the membranes. The products of this incubation were shown to be glycoproteins on the basis of their sensitivity to pronase, as determined by both gel filtration and paper electrophoresis. Similar experiments, using oligosaccharide-lipid doubly labeled with [14C]mannose and N-acetyl[3H]glucosamine, provided evidence that the oligosaccharide chain of the oligosaccharide-lipid is transferred en bloc to glycoprotein s.